Differential effects of angiotensin II receptor blockade on pressure-induced left ventricular hypertrophy and fibrosis in rats.
The effects of the angiotensin II receptor type 1 (AT1) antagonist losartan on pressure overload-induced left ventricular (LV) hypertrophy were studied in female Sprague-Dawley rats. Starting on the day of surgery, losartan (L, 12 mg/kg/day) was administered as continuous intraperitoneal infusion for 2 weeks by using alzet mini-osmotic-pumps (model 2002). This dose of losartan shifted the in vivo dose-response curve of the angiotensin II-induced elevation of left ventricular systolic pressure (LVSP) to the right. Pressure overload was achieved by placing a band around the aortic arch. This caused an aortic stenosis (AS) with an outer diameter of 1.0 mm. The hemodynamic effects were measured in the intact, anesthetized rats (n = 15). The hearts were excised, and the weights of the left (LV) and right ventricle (RV) were determined. Some of these hearts (n = 7) were perfused with collagenase to obtain isolated cardiac myocytes for the measurement of cell volume. Other hearts (n = 8) were examined for morphological changes. In the animals with AS, LVSP was markedly elevated. Furthermore, LV weight and LV myocyte cell volume were increased in this group, while RV weight and RV myocyte cell volume remained stable in all the groups. L had no significant effect on the AS-induced increase in LVSP and cell size parameters, nor on the weight gain of the LV. Histological analysis revealed that the AS-induced enlargement of the mean myocyte diameter was not affected by L. The interstitial collagen fraction was increased in the AS rats and became normalized by L. These data suggest that the renin-angiotensin system might not be involved in the development of pressure-induced cardiac hypertrophy within the time-frame of these experiments, but that it does play a major role in the genesis of the interstitial fibrosis which is a typical feature of this pathophysiological condition.